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.54)  Transmission  control  device  for  vehicle. 

(jy  In  an  automatic  transmission  control  device,  an  electric 
selector  includes  a  circular  common  switch,  a  P  range  switch, 
a  R  range  switch,  a  N  range  switch  and  a  D  range  switch.  A 
range  shifting  is  instructed  by  the  electric  selector.  When  the 
common  switch  and  one  of  the  range  switches  are  both 
operated  in  a  predetermined  manner,  an  instruction  signal  is 
delivered  from  the  electric  selector  to  a  microcomputer.  The 
microcomputer  discriminates  whether  the  instruction  is 
proper  or  not.  When  the  instruction  is  not  proper,  the 
microcomputer  does  not  generate  range  shifting  signals  to  a 

^   transmission  actuator  and  generates  a  long  buzzer  drive 
signal.  A  driver  of  a  vehicle  is  notified  about  this  fact  by  a 

^   long  sound  of  a  buzzer. 
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I n   an  automatic  transmission  control  device,  an  electric 
selector  includes  a  circular  common  switch,  a  P  range  switch, 
a  R  range  switch,  a  N  range  switch  and  a  D  range  switch.  A 
range  shifting  is  instructed  by  the  electric  selector.  When  the 
common  switch  and  one  of  the  range  switches  are  both 
operated  in  a  predetermined  manner,  an  instruction  signal  is 
delivered  from  the  electric  selector  to  a  microcomputer.  The 
microcomputer  discriminates  whether  the  instruction  is 
proper  or  not.  When  the  instruction  is  not  proper,  the 
microcomputer  does  not  generate  range  shifting  signals  to  a 
transmission  actuator  and  generates  a  long  buzzer  drive 
signal.  A  driver  of  a  vehicle  is  notified  about  this  fact  by  a 
long  sound  of  a  buzzer. 



BACKGROUND  OF THE  INVENTION 

T h i s   i n v e n t i o n   r e l a t e s   to   a  t r a n s m i s s i o n   c o n t r o l  

d e v i c e   f o r   v e h i c l e s .  

A  t y p i c a l   c o n s t r a c t i o n   of  c o n v e n t i o n a l   a u t o m a t i c  

t r a n s m i s s i o n   c o n t r o l   d e v i c e s   is   c o m p o s e d   of  a  t o r q u e  

c o n v e r t e r ,   a  t r a n s m i s s i o n   m e c h a n i s m ,   an  o i l  p r e s s u r e   p u m p ,  

a  m e c h a n i c a l   s e l e c t o r ,   a  m a n u a l l y   o p e r a t e d   v a l v e   w h i c h  

c o n t r o l s   o i l  c i r c u i t s   f o r   r e a l i z i n g   a  d e s i r e d   t r a n s m i s s i o n  

r a n g e ,   and  a  s h i f t   v a l v e   w h i c h   u p o n   r e c e p t i o n   of  a n  

e l e c t r i c   s i g n a l ,   o p e r a t e s   t h e   t r a n s m i s s i o n   m e c h a n i s m   in  a 

d e s i r e d   t r a n s m i s s i o n   r a n g e .   The  t r a n s m i s s i o n   r a n g e s   a r e  

o r d i n a r i l y   made  of  D  r a n g e   ( 3 r i v i n g   r a n g e ) ,   2nd  r a n g e ,   L 

r a n g e  -  ,   N   r a n g e   ( n e u t r a l   r a n g e ) ,   R  r a n g e   ( r e v e r s e   r a n g e )  

and  P  r a n g e   ( p a r k i n g   r a n g e ) ,   and  any  o n e   o f  t h e s e   r a n g e s   i s  

s e l e c t e d   by  a  m e c h a n i c a l   s e l e c t o r .   Fo r   r e a l i z i n g   t h e  

s e l e c t t i o n ,   t h e   s e l e c t o r   i s   i n t e r l i n k e d   w i t h   t h e   m a n u a l  

o p e r a t i o n   v a l v e   t h r o u g h   a  m e c h a n i c a l   l i n k a g e .   A c c o r d i n g l y ,  

t h e   c o n v e n t i o n a l   d e v i c e   i n e v i t a b l y   i n c r e a s e s   t h e   s i z e   o f  

t h e   s e l e c t o r ,   and  n e c e s s i t a t e s   t h e   m e c h a n i c a l   l i n k a g e ,   t h u s  

r e s t r i c t i n g   t h e   f r e e d o m   of  v e h i c l e   d e s i g n   and  i m p o s i n g   a  

p r o b l e m  o f   d e t e r i o r a t i n g   t h e   s m a r t n e s s   o f   t h e   i n t e r i o r  

i n s t a l l a t i o n   of  t h e   v e h i c l e .  

SUMMARY  OF  THE  INVENTION 

A c c o r d i n g l y ,   an  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   is   t o  

e l i m i n a t e   a b o v e   d e s c r i b e d   d i f f i c u l t y   by  t h e   use  of  a n  

e l e c t r i c   s e l e c t o r .  

A n o t h e r   o b j e c t   of  t he   i n v e n t i o n   i s   to   e l i m i n a t e   a  

p r o b l e m   of  e r r o n e o u s   o p e r a t i o n   t e n d i n g   t o   be  c a u s e d   a t   t h e  



t i m e   of  t h e   r a n g e   s e l e c t i o n ,   w h i c h   i s   p r e d i c t a b l e   from  t h e  

u s e   of  t h e   e l e c t r i c   s e l e c t o r .  

A c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n ,   r a n g e  

s h i f t i n g   i s   i n s t r u c t e d   by  t h e   e l e c t r i c   s e l e c t o r .   T h e  

c o m p u t e r   j u d g e s   w h e t h e r   t h e   i n s t r u c t i o n   i s   p r o p e r   or  n o t ,  

and  w h e n  t h e   c o m p u t e r   j u d g e s   t h a t   t h e   i n s t r u c t i o n   i s   n o t  

p r o p e r   in  c o n s i d e r a t i o n   of  t h e   r e a l   r u n n i n g   c o n d i t i o n   o f  

t h e   v e h i c l e ,   t h e   c o m p u t e r   d o e s   no t   r e c e i v e   t h e   i n s t r u c t i o n ,  

so  t h a t   a  c o n t r o l   f u n c t i o n   l e a d i n g   to  s a f e   r u n n i n g   of  t h e  

v e h i c l e   can  be  e a s i l y   e x e c u t e d .  

B R I E F  D E S C R I P T I O N   OF  THE  DRAWINGS 

F i g .   1  i s   a  d i a g r a m   s h o w i n g   t h e   a r r a n g e m e n t   of  a n  

e l e c t r i c   s e l e c t o r   u s e d   in  t h e   e m b o d i m e n t   of  t h e   i n v e n t i o n ;  

F i g .   2  i s   a  d i a g r a m   s h o w i n g   t h e   g e n e r a l  

c o m p o s i t i o n   of  t h e   c o n t r o l   d e v i c e ;  

F i g .  3   i s  a   f l o w - c h a r t   s h o w i n g   a  ma in   r o u t i n e   o f  

a  m i c r o c o m p u t e r :  

F i g .   4  i s   a  f l o w - c h a r t   s h o w i n g   an  i n t e r r u p t i o n  

r o u t i n e   of  t h e   c o m p u t e r ;   a n d  

F i g .  5   i s  a   f l o w - c h a r t   s h o w i n g   an  i m p o r t a n t   p a r t  

of  F i g .  3   in  d e t a i l .  

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 

F i g .   1  i l l u s t r a t e s   an  a r r a n g e m e n t   o f  a n   e l e c t r i c  

s e l e c t o r .   The  e l e c t r i c   s e l e c t o r   may  be  p r o v i d e d   at  a 

p o s i t i o n   n e a r   t h e   d r i y e r ' s   s e a t   and  s l i g h t l y   b e h i n d   on  o n e  

s i d e   of  t he   s t e e r i n g   w h e e l   e x t e n d i n g   f r o m   t h e   s t e e r i n g  

c o l u m n .   In  F i g .   1,  n u m e r a l s   10,  12,  14  and  16  d e s i g n a t e   D 

( d r i v i n g )   r a n g e ,   N  ( n u e m r a l )   r a n g e ,   R  ( r e v e r s e )   r a n g e   and  P 



( p a r k i n g )   r a n g e   s e l e c t i n g   p u s h - b u t t o n   t y p e   s e l f - r e s e t  

s w i t c h e s ,   r e s p e c t i v e l y .   N u m e r a l   18  d e s i g n a t e s   a  common 

s w i t c h   of  t h e   s e l f - r e s e t   t y p e .  

An  i n t e r n a l   lamp  i s   p r o v i d e d   in  each   of  t h e  

s w i t c h e s   10  t h r o u g h   1 8 .  

When  i t   i s   d e s i r e d   t o   s h i f t   r a n g e s   in  t h e  

t r a n s m i s s i o n   c o n t r o l   d e v i c e ,   i t   i s   r e q u i r e d   to   o p e r a t e   a 

d e s i r e d   one  of  t h e   s w i t c h e s   10  t h r o u g h   16  t o g e t h e r   w i t h   t h e  

common  s w i t c h   18.  Fo r   f a c i l i t a t i n g   s u c h   an  o p e r a t i o n ,   t h e  

r a n g e   s w i t c h e s   10  t h r o u g h   16  a r e   p r o v i d e d   to   s u r r o u n d   t h e  

c i r c u l a r   common  s w i t c h   18.  At  t h e   t i m e   of  t h e   r a n g e  

s h i f t i n g   o p e r a t i o n ,   t h e   two  s w i t c h e s   a r e   d e p r e s s e d  

s i m u l t a n e o u s l y   by  two  f i n g e r s .   H o w e v e r ,   t h e   s w i t c h e s   m a y  

be  a r r a n g e d   in  a  d i f f e r e n t   m a n n e r   f rom  t h e   a b o v e   a r r a n g e -  

m e n t .   For  i n s t a n c e ,   t h e   2nd  r a n g e   and  L  r a n g e   may  b e  

f u r t h e r   p r o v i d e d .  

F i g .   2  s h o w s   a  g e n e r a l   c o n s t r u c t i o n   of  t h e  

c o n t r o l   d e v i c e   a c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n .   In  F i g .  

2,  a  s w i t c h   11  c o r r e s p o n d s   to   t h e   D  r a n g e   s w i t c h   10  in  F i g .  

1,  and  l i k e w i s e ,   a  s w i t c h   13  c o r r e s p o n d s   t o   t h e  N   r a n g e  

s w i t c h ,   a  s w i t c h   15  c o r r e s p o n d s   t o   t h e   R  r a n g e   s w i t c h   1 4 ,  a  

s w i t c h   17  to  t h e   P  r a n g e   s w i t c h   16,  and  a  s w i t c h   19 

c o r r e s p o n d s   to  t h e   common  s w i t c h   18.  O n - o f f   s i g n a l s  

d e l i v e r e d   from  t h e s e   s w i t c h e s   a r e   c o n v e r t e d   by  i n v e r t e r s  

i n t o   s i g n a l s   w h i c h   a r e   in  a  h i g h   l e v e l   when  t he   s w i t c h e s  

a r e  o p e r a t e d   ( c l o s e d ) ,   and  i n  a   low  l e v e l   when  t he   s w i t c h e s  

a r e   no t   o p e r a t e d   ( o p e n e d ) .   The  i n v e r t e d   s i g n a l s   d e l i v e r e d  

f rom  t h e   i n v e r t e r s   a r e   t h e n   a p p l i e d   to   l o g i c   g a t e s   20,  2 2 ,  

24  and  2 6 .  

The  l o g i c   g a t e s   20  t h r o u g h   26  a r e   c o m p o s e d   of  AND 



g a t e s   wh ich   d e l i v e r   o u t p u t s   of  h i g h   l e v e l   when  t h e   r a n g e  

s i g n a l s   from  t h e   r a n g e   s w i t c h e s   11,  13,  15  and  17  and  t h e  

common  s i g n a l   f r o m   t h e   common  s w i t c h   19  s a t i s f y   a  l o g i c  

p r o d u c t   c o n d i t i o n .   More  s p e c i f i c a l l y ,   when  t h e   D  r a n g e  

s w i t c h   11  and  t h e   common  s w i t c h   19  a r e   o p e r a t e d  

s i m u l t a n e o u s l y ,   a  h i g h - l e v e l   s i g n a l   a p p e a r s   a t   t h e   o u t p u t  

of  t he   l o g i c   g a t e   20,  and  when  t h e   P  r a n g e   s w i t c h   17  a n d  

t h e   common  s w i t c h   19  a r e   o p e r a t e d   s i m u l t a n e o u s l y ,   a 

h i g h - l e v e l   s i g n a l   a p p e a r s   a t   t h e   o u t p u t   of  t h e   l o g i c   g a t e  

26.  The  i n s t r u c t i o n   s i g n a l s   s u b j e c t e d   to  a  l o g i c   c o n d i t i o n  

d i s c r i m i n a t i n g   o p e r a t i o n   a r e   t h e n   d e l i v e r e d   t h r o u g h   b u f f e r  

a m p l i f i e r s   to   a  c o m p u t e r   28.  In  t h i s   e m b o d i m e n t ,   a 

o n e - c h i p   m i c r o c o m p u t e r   w i t h   a  c o n t r o l   p r o g r a m   and  a 

t r a n s m i s s i o n   c o n t r o l   p a t t e r n   d a t a   i s   u t i l i z e d   f o r   t h e  

c o m p u t e r   28.  The  c o n t r o l   p r o g r a m   in  t h i s   c a s e   i s   a d a p t e d  

to   s e t   an  i n s t r u c t i o n   p r o c e s s i n g   s e q u e n c e   r e q u i r e d   f o r  

e x e c u t i n g   c o n t r o l   f u n c t i o n   of  t h e   t r a n s m i s s i o n   c o n t r o l  

o p e r a t i o n .   The  c o m p u t e r   28  i s   f u r t h e r   p r o g r a m m e d   s u c h   t h a t  

t h e   r a n g e   s h i f t i n g   s i g n a l s   c o r r e s p o n d i n g   to   t h e   i n s t r u c t i o n  

s i g n a l s   f rom  t h e   l o g i c   g a t e s   20,   22,  24  and  26  a r e  

d e l i v e r e d   f rom  t h e   c o m p u t e r   28  a v a i l i n g   a  t i m e   o t h e r   t h a n  

t he   t i m e   r e q u i r e d   f o r   s u p e r v i s i n g   t h e   c o n t r o l   of  t h e  

t r a n s m i s s i o n .   The  c o n t e n t s   of  t h e   c o n t r o l   p r o g r a m s   of  t h e  

c o m p u t e r   w i l l   be  d e s c r i b e d   h e r e i n l a t e r   in  more  d e t a i l .  

The  i n s t r u c t i o n   s i g n a l s   a p p e a r i n g   a t   t h e   o u t p u t  

t e r m i n a l s   of  t h e   l o g i c   g a t e s   20,  22,  24  and  26  a r e   on  t h e  

o t h e r   hand  d e l i v e r e d   t o   8  l o g i c   g a t e   30.  The  l o g i c   g a t e   30 

is   a  4- INPUTS  OR  g a t e   w h i c h   p r o d u c e s   a  h i g h - l e v e l   o u t p u t  

s i g n a l   when  e i t h e r   one  of  t h e   i n p u t   t e r m i n a l s   r e c e i v e s   a n  

o p e r a t i n g   s i g n a l   of  a  h i g h   l e v e l .   The  o u t p u t   h i g h - l e v e l  



s i g n a l   of  t h e   l o g i c   g a t e   30  i s   a p p l i e d   to   a  f i r s t  

m o n o s t a b l e   m u l t i v i b r a t o r   32  as  a   t r i g g e r   s i g n a l .   T h e  

m o n o s t a b l e   m u l t i v i b r a t o r   32  d e l i v e r s   a  t i m e r   s i g n a l ,   w h i c h  

i s   m a i n t a i n e d   a t   a  h i g h   l e v e l   f o r   s e v e r a l   h u n d r e d   m i l l i s e -  

c o n d s ,   in   s y n c h r o n i s m   w i t h   t h e   r i s i n g - u p   of  t h e   h i g h   l e v e l  

o u t p u t   s i g n a l .   The  t i m e r   s i g n a l   i s   d e l i v e r e d   i n t o   a  

d r i v i n g   c i r c u i t   34  f o r   o p e r a t i n g   a  b u z z e r   36  of  a 

p i e z o - e l e c t r i c   t y p e   f o r   a  s h o r t   t i m e .   The  b u z z e r   36  i s  

l o c a t e d   a t   an  a p p r o p r i a t e   p o s i t i o n   n e a r   t h e   s e a t   of  t h e  

d r i v e r ,   and  r e p o r t s   t h a t   t h e   s w i t c h i n g   o p e r a t i o n   of  t h e  

r a n g e   s w i t c h e s   11  to   19  has   been   c a r r i e d   ou t   n o r m a l l y   a t  

t h e   t i m e   of  t h e   g e n e r a t i o n   of  t h e   o p e r a t i o n   s i g n a l s .  

N u m e r a l s   38  and  40  d e s i g n a t e   a  v e h i c l e   s p e e d  

s e n s o r   and  a  l o a d   s e n s o r   of  known  t y p e s ,   w h i c h   a r e   u s e d   f o r  

d i s c r i m i n a t i n g   c o n t r o l   c o n d i t i o n s   of  t h e   t r a n s m i s s i o n  

s y s t e m   of  t h e   v e h i c l e .   The  s e n s o r   38  g e n e r a t e s   o n e - p u l s e  

f o r   e v e r y   u n i t   r o t a t i o n   a n g l e   of  w h e e l s ,   w h i l e   t h e   l o a d  

s e n s o r   40  g e n e r a t e s   a  c o d e   s i g n a l   c o r r e s p o n d i n g   to  t h e  

o p e n i n g   d e g r e e   of  t h e  t h r o t t l e   v a l v e   of  t h e   v e h i c l e   e n g i n e .  

D r i v i n g   c i r c u i t s   44,  46,   48,  5 0 ,   52  and  56  and  a 

s e c o n d   m o n o s t a b e l   m u l t i v i b r a t o r   42  a r e   c o n n e c t e d   w i t h   t h e  

o u t p u t   s i d e   of  t h e   c o m p u t e r   28.  The  d r i v i n g   c i r c u i t s   4 4 ,  

40,  48  and  50  a re   c o n n e c t e d   w i t h   t h e   i n t e r n a l   lamps   1GA, 

12A,  14A  and  16A  of  t h e   r a n g e   s w i t c h e s   10,  12,  14  and  16 

f o r   e n e r g i z i n g   t h e   l a m p s   s e l e c t i v e l y .   T h u s ,   t h e   e n e r g i z i n g  

of  t h e   lamp  i n d i c a t e s   t h e   r e c e p t i o n   of  t h e   i n s t r u c t i o n  

s i g n a l   by  t h e   c o m p u t e r   2 8 .  

The  d r i v i n g   c i r c u i t   52  i s   c o n n e c t e d   w i t h   a n  

a c t u a t o r   54  of  t h e   m a n u a l   v a l v e   ( n o t   shown)   of  t h e  

t r a n s m i s s i o n   s y s t e m .   Upon  r e c e p t i o n   of  an  o u t p u t   from  t h e  



c o m p u t e r   28,  t h e   d r i v i n g   c i r c u i t   52  d r i v e s   t h e   a c t u a t o r   5 4  

so  t h a t   i t   r e a l i z e s   a  d e s i r e d   one  of  t h e   D,  N,  R  a n d   P 

r a n g e s .   The  a c t u a t o r   54  may  be  c o n s t r u c t e d   in  t h e   form  o f  

a  h y d r a u l i c   s e r v o m e c h a n i s m   c o m b i n e d   w i t h   an  e l e c t r o m a g n e t i c  

v a l v e ,   or  in  t h e   form  of  an  e l e c t r i c a l l y   d r i v e n  

s e r v o m e c h a n i s m   c o m b i n e d   w i t h   an  e l e c t r i c   m o t o r .  

The  d r i v i n g   c i r c u i t   56  i s   c o n n e c t e d   w i t h   a n o t h e r  

a c t u a t o r   58,  and  u p o n  r e c e p t i o n   of   an  o u t p u t   f rom  t h e  

c o m p u t e r   28,  t h e   d r i v i n g   c i r c u i t   56  d r i v e s   t h e   a c t u a t o r   58 

so  a s   to   r e a l i z e   t h e   d e s i r e d   t r a n s m i s s i o n   g e a r   r a t i o   of  t h e  

t r a n s m i s s i o n   s y s t e m .  

The  s e c o n d   m o n o s t a b l e   m u l t i v i b r a t o r   42  r e c e i v e s   a  

t r i g g e r  s i g n a l   f r o m   t h e   c o m p u t e r   28 ,   and  d e l i v e r s   a  t i m e r  

s i g n a l   wh ich   i s   b r o u g h t   i n t o   h i g h   l e v e l   in  s y n c h r o n i s m   w i t h  

t h e   r i s i n g - u p   of  t h e   t r i g g e r   s i g n a l ,   and  m a i n t a i n e d   a t   t h e  

h i g h   l e v e l   f o r   a  t i m e   i n t e r v a l   of   1  to  2  s e c o n d s .   T h e '  

t i m e r   s i g n a l   i s   a p p l i e d   to   t h e   d r i v i n g   c i r c u i t   34  t o g e t h e r  

w i t h   t h e   o u t p u t   s i g n a l   f rom  t h e   f i r s t   m o n o s t a b l e  

m u l t i v i b r a t o r   32  so  as  to   e n e r g i z e   t h e   b u z z e r   36  fo r   a  

c o m p a r a t i v e l y   l o n g   p e r i o d .   The  c o m p u t e r   28  i s   s o  

p r o g r a m m e d   t h a t   i t   t r i g g e r s   t h e   s e c o n d   m o n o s t a b l e  

m u l t i v i b r a t o r   42  when  t h e   c o m p u t e r   r e c e i v e s   t h e   i n s t r u c t i o n  

s i g n a l   and  j u d g e s   t h a t   t h e   r a n g e   s h i f t i n g   o p e r a t i o n  

d e s i g n a t e d   by  t h e   i n s t r u c t i o n   s i g n a l   i s   no t   p r o p e r .   T h e  

b u z z e r   36  is   t h u s   o p e r a t e d   f o r   a  c o m p a r a t i v e l y   l o n g   p e r i o d ,  

and  t h e   d r i v e r  o f   t h e   v e h i c l e   i s   n o t i f i e d   t h a t   t h e   s h i f t i n g  

of  t h e   t r a n s m i s s i o n   r a n g e   i s   no t   a p p r o p r i a t e .  

The  t r a n s m i s s i o n   c o n t r o l   d e v i c e   o p e r a t e s   i n  

a c c o r d a n c e   w i t h   c o n t r o l   p r o g r a m s   b e f o r e h a n d   s e t   in  t h e  



c o m p u t e r   28.  The  o p e r a t i o n   of  t h e   c o m p u t e r   28  w i l l   now  b e  

d e s c r i e d   w i t h   r e f e r e n c e   to   t h e   f l o w - c h a r t s   shown  in  F i g s .  

3,  4  and  5 .  

F i g .   3  i l l u s t r a t e s   main   r o u t i n e   f o r   e x e c u t i n g   a 

c o n t r o l   p r o g r a m   in   r e p e t i t i o n .   N u m e r a l   60  d e s i g n a t e s   a  

s t a r t i n g   s t e p   w h e r e i n   an  i g n i t i o n   key  s w i t c h   ( n o t   shown)   i s  

t u r n e d   ON  t h e r e b y   t o   s t a r t   o p e r a t i o n   of  t h e   c o m p u t e r   2 8 .  

In  an  i n i t i a l   s e t t i n g   s t e p   62,  t h e   c o m p u t e r   28  s e t s   d a t a   P 

i n d i c a t i n g   P  r a n g e   as  a  f l a g   F  ( d a t a   in   a  s p e c i f i c   a d d r e s s  

of  a  memory  d e v i c e   of  t h e   c o m p u t e r   28)  i n d i c a t e v e   of  a 

r a n g e   s e l e c t e d   a t   t h a t   t i m e .  

In  t h e   n e x t   s t e p   64,  t h e   c o m p u t e r   28  c a l c u l a t e s   a 

v e h i c l e   s p e e d   f r o m   a  t i m e   i n t e r v a l   b e t w e e n   t h e   p u l s e  

s i g n a l s   d e l i v e r e d   f r o m   t h e   s p e e d   s e n s o r   38,  and  c o n v e r t s  

t h e   c a l c u l a t i o n   r e s u l t s   i n t o   a  b i n a r y   c o d e d   s i g n a l ,   a n d  

s t o r e s   t h e   s i g n a l   i n t o   a  p r e d e t e r m i n e d   a d d r e s s   of  t h e  

memory  d e v i c e .   In  t h e   s t e p   66,  t h e   c o m p u t e r   r e a d s   a  c o d e d  

s i g n a l   6  r e p r e s e n t i n g   t h e   o p e n i n g   of  t h e   t h r o t t l e   v a l v e .  

d e l i v e r e d   f rom  t h e   l o a d   s e n s o r   40,   and  s t o r e s   t h e   s i g n a l   i n  

a  p r e d e t e r m i n e d   a d d r e s s   of  t h e   memory  d e v i c e .  

In  t h e   s h i f t   r a n g e   s t e p   68,   t h e   c o m p u t e r  

c a l c u l a t e s   d a t a   i n d i c a t i v e   of  a  r a n g e   p o s i t i o n   and  to   b e  

u s e d   as  a  r a n g e   f l a g ,   b a s e d   on  t h e   s t a t u s   of  t h e  

i n s t r u c t i o n   s i g n a l s   ( s w i t c h   d a t a   s t o r e d   in  t h e   m e m o r y  

d e v i c e   d u r i n g   t h e   h e r e i n a f t e r   d e s c r i b e d   t i m e r   i n t e r r u p t i o n  

r o u t i n e )   d e l i v e r e d   f rom  t h e   l o g i c   g a t e s   2 0  -   26,  and  s e t s  

t h e   d a t a   as  d e s i r e d .  

In  t h e   s h i f t   o p e r a t i o n   s t e p   70,  t h e   c o m p u t e r   28 

d e t e r m i n e s   an  o p t i m u m   s h i f t   p o s i t i o n   b a s e d   on  t h e   o p e r a t i o n  

r a n g e   at  t h a t   t i m e   of  t h e   t r a n s m i s s i o n   s y s t e m ,   and  t h e   d a t a  



i n d i c a t i v e   of  t h e   r u n n i n g   s p e e d   and  t h e   l o a d   c o n d i t i o n   o f  

t h e   v e h i c l e ,   w h i c h   a r e   o b t a i n e d   in  t h e   s t e p s   64  and  66,  a n d  

s t o r e s   t h e   d a t a   c o r r e s p o n d i n g   to   t h e   o p t i m u m   s h i f t   p o s i t i o n  

in  t h e   memory  d e v i c e .   The  c o m p u t e r   28  i s   so  p r o g r a m m e d  

t h a t ,   a t   t h e   t i m e   of  d e t e r m i n i n g   t h e   s h i f t   p o s i t i o n ,   t h e  

c o m p u t e r   r e f e r s   to   t h e   t r a n s m i s s i o n   c o n t r o l   p a t t e r n   d a t a  

m e m o r i z e d   in   memory  d e v i c e   (ROM).  S i n c e   t h e   t r a n s m i s s i o n  

c o n t r o l   s y s t e m   u t i l i z i n g   t h e   t r a n s m i s s i o n   c o n t r o l   p a t t e r n  

d a t a   a r e   w i d e l y   k n o w n ,   d e t a i l e d   d e s c r i p t i o n   t h e r e o f   w i l l   b e  

o m i t t e d .  

In  t h e   s t e p   72,  t h e   c o m p u t e r   d e l i v e r s   t h e   o u t p u t  

s i g n a l s   c o r r e s p o n d i n g   to   t h e   d a t a   r e l a t e d   t o   t h e   r a n g e   f l a g  

and  t h e   s h i f t   p o s i t i o n   d a t a ,   w h i c h   have   b e e n   d e t e r m i n e d   i n  

t h e   s t e p s   68  and   70,  to   t h e   d r i v e i n g   c i r c u i t s   52  and  5 6 ,  

r e s p e c t i v e l y .   The  c o m p u t e r   f u r t h e r   d e l i v e r s   t h e   o u t p u t  

s i g n a l   c o r r e s p o n d i n g   to   t h e   r a n g e   f l a g   t o   c o r r e s p o n d i n g  

one  of  t h e   d r i v i n g   c i r c u i t s   4 4  -   5 0 .  

F i g .   4  i l l u s t r a t e s  a   t i m e r   i n t e r r u p t i o n   r o u t i n e  

to  be  e x e c u t e d   a t   a  t i m e  i n t e r v a l   d e t e r m i n e d   by  an  i n t e r n a l  

t i m e r   of  t h e   c o m p u t e r   28.  In  t he   shown  e x a m p l e ,   i t   i s   s o  

p r o g r a m m e d   t h a t ,   at   a  s t e p   74,  t h e   i n t e r r u p t i n g   o p e r a t i o n  

is   i n i t i a t e d   a t   a  t i m e   i n t e r v a l   of  10  m i l l i s e c o n d s   a f t e r  

t h e   e x e c u t i o n   of  t h e   i n i t i a l   s t e p   62.  More  s p e c i f i c a l l y ,  

t h e   e x e c u t i o n   of  t h e   main  r o u t i n e   i s   i n t e r r u p t e d   at  t h e  

t i m e   i n t e r v a l   of   10  m i l l i s e c o n d s ,   and  a  r e a d i n g   s t e p   76  o f  

t h e   i n t e r r u p t i o n   r o u t i n e   i s   e x e c u t e d .   A f t e r   t h e   s t e p   7 6 ,  

t h e   o p e r a t i o n   i s   r e t u r n e d   by  a  s t e p   78  t o   t h e   m a i n  

r o u t i n e .   In  t h e   s t e p   76,  t h e   o u t p u t   s i g n a l s   f rom  t h e   l o g i c  

g a t e s   2 0  -   26  a r e   a l l   r e a d   in   t h e   c o m p u t e r   28,  and  s t o r e d  

in  t h e   memory   d e v i c e .  

F i g .   5  i l l u s t r a t e s   t he   r a n g e   o p e r a t i o n   s t e p   66  i n  



t he   main  r o u t i n e   in   d e t a i l .   The  s t e p   68  i n c l u d e s   s u b s t e p s  

80,  82,  84  and  86  w h i c h   d i s c r i m i n a t e   a  d e s i g n a t e d   r a n g e  

s h i f t i n g   o p e r a t i o n   w h i l e   r e f e r e n c e   b e i n g  m a d e   to   t h e   l a t e s t  

s w i t c h   i n p u t   d a t a   ( o p e r a t i o n   s i g n a l s )   s t o r e d   in  t h e   m e m o r y  

d e v i c e .   The  d i s c r i m i n a t i o n   i s   c a r r i e d   ou t   s u c c e s s i v e l y   o n  

t he   r a n g e s   N,  R,  P  and  D,  and  when  i t   i s   d i s c r i m i n a t e d   t h a t  

a  c e r t a i n   r a n g e   s h i f t i n g   o p e r a t i o n   has   b e e n   d e s i g n a t e d   b y  

the   s w i t c h   i n p u t   d a t a ,   t h e   r e m a i n i n g   d i s c r i m i n a t i o n   s t e p s  

w i t h   r e s p e c t   to   t h e   k i n d s   of  t h e   r a n g e s   a r e   a b a n d o n e d .   F o r  

t h i s   r e a s o n ,   e v e n   in   a  c a s e   w h e r e   a  p l u r a l i t y   of  r a n g e  

s w i t c h e s   a r e   o p e r a t e d   s i m u l t a n e o u s l y ,   a  r a n g e   s h i f t i n g   o f  

t h e   h i g h e s t   p r i o r i t y   i s   e x e c u t e d   and  r e m a i n i n g   r a n g e s   a r e  

a b a n d o n e d .   The  p r i o r i t y   may  be  b e f o r e h a n d   s e t   as  d e s i r e d .  

F u r t h e r m o r e ,   i t   may  be  so  p r o g r a m m e d   t h a t   none   of   t h e  

r a n g e s   a r e   e x e c u t e d   s i m u l t a n e o u s l y .   In  o r d e r   to   i m p r o v e  

t he   a c c u r a c y   of  t h e   d i s c r i m i n a t i n g   o p e r a t i o n ,   i t   w o u l d  

p r e f e r a b l e   t h a t   t h e   s w i t c h   i n p u t   d a t a   a r e   a c c e p t e d   o n l y  

when  t he   d a t a   c o i n c i d e   w i t h   e a c h   o t h e r   f o r   a  p l u r a l i t y   o f  

c o n s e c u t i v e   t i m e s   of  d i s c r i m i n a t i o n .  

When  a  r a n g e   s h i f t i n g   o p e r a t i o n   i s   d i s c r i m i n a t e d  

in  one  of  t h e   s t e p s   8 0  -   86,  t h i s   o p e r a t i o n   i s   f u r t h e r  

d i s c r i m i n a t e d   in  a  s t e p   88,  94,  100  or  106  as  to   w h e t h e r  

t h e   o p e r a t i o n   i s   p r o p e r   or  n o t .   The  d i s c r i m i n a t i n g  

c o n d i t i o n   may  be  d e t e r m i n e d   a c c o r d i n g   to  t h e   r e q u i r e m e n t .  

For  i n s t a n c e ,   in  t h e   s t e p   94  f o r   d i s c r i m i n a t i n g   t h e   R  r a n g e  

o p e r a t i o n   w h e r e   t h e   r a n g e   i s   t r a n s f e r r e d   f rom  P  r a n g e   to  R 

r a n g e ,   t h e   d i s c r i m i n a t i n g   c o n d i t i o n   i s   so  d e t e r m i n e d   t h a t  

t he   r a n g e   s h i f t i n g   o p e r a t i o n   i s   a p p r o p r i a t e   when  t h e  

r u n n i n g   s p e e d   of  t h e   v e h i c l e   i s   a p p r o x i m a t e l y   z e r o ,   a n d  



i n a p p r o p r i a t e   when  t h e   r u n n i n g   s p e e d   i s   n o t   a p p r o x i m a t e l y  

z e r o .  

In  a  c a s e   w h e r e   t h e   r a n g e   s h i f t i n g   o p e r a t i o n   i s  

d i s c r i m i n a t e d   to   be  a p p r o p r i a t e ,   t h e   c o m p u t e r   28  s e t s ,   i n  a  

s t e p   90,  96,   100  or  106 ,   t h e   r a n g e   f l a g   F  to   t he   d a t a  

c o r r e s p o n d i n g   t o   t h e   d i s c r i m i n a t e d   r e s u l t s .   On  t h e   o t h e r  

h a n d ,   whe re   t h e   r a n g e   s h i f t i n g   o p e r a t i o n   i s   d i s c r i m i n a t e d  

to  be  i n a p p r o p r i a t e ,   t h e   c o m p u t e r   28  d e l i v e r s   an  o u t p u t  

s i g n a l ,   in  a  s t e p   92,  9 8 ,   104  or  110,   to   c a u s e   d e l i v e r y   o f  

a  t r i g g e r   s i g n a l   to   t h e   m u l t i v i b r a t o r   4 2 .  

In  r e s p o n s e   to.  t h e   e x e c u t i o n   of  t h e   p r o g r a m s   a s  

d e s c r i b e d   a b o v e ,   t h e   c o m p u t e r   28  d r i v e s   t h e   a c t u a t o r   54 

such   t h a t   t h e   a c t u a t o r   54  s e l e c t s   t h e   o p e r a t i o n   r a n g e  

c o r r e s p o n d i n g   t o   t h e   o p e r a t i o n   of  t he   r a n g e   s w i t c h e s   1 0 ( 1 1 )  

-  1 6 ( 1 7 ) .   In  t h i s   c a s e ,   i t   i s   n e c e s s a r y   t h a t   t h e   r a n g e  

s w i t c h   i s   o p e r a t e d   s i m u l t a n e o u s l y   w i t h   t h e   common  s w i t c h  

1 8 ( 1 9 ) ,   and  any  e r r o n e o u s   o p e r a t i o n   of  t h e   r a n g e   s w i t c h   c a n  

be  t h e r e b y   p r e v e n t e d   e v e n   in   a  c a s e   of  a c c i d e n t a l   t o u c h   o f  

the   s w i t c h .  F u r t h e r m o r e ,  w h e n   i t   is   r e q u i r e d ,   a  j u d g e m e n t  

w h e t h e r   t h e   r a n g e   s h i f t i n g   o p e r a t i o n   i s   a p p r o p r i a t e  o r   n o t  

is  c a r r i e d   ou t   in  c o n s i d e r a t i o n   of  t h e   r u n n i n g   c o n d i t i o n   o f  

t he   v e h i c l e ,   and  t h e r e f o r e   t h e   e x e c u t i o n   of   any  e r r o n e o u s  

r a n g e   s h i f t i n g   o p e r a t i o n   can  be  a v o i d e d .   When  t he   r a n g e  

s h i f t i n g   o p e r a t i o n   i s   j u d g e d   to   be  no t   a p p r o p r i a t e ,   t h e  

d r i v e r   of  t h e   v e h i c l e   i s   n o t i f i e d   a b o u t   t h i s   f a c t   by  t h e  

sound   of  t h e   b u z z e r   36  c o n t i n u e s   f o r   a  c o m p a r a t i v e l y   l o n g  

p e r i o d .  

In  c a s e   w h e r e   t h e   r a n g e   s w i t c h   i s   o p e r a t e d  

n o r m a l l y   t o g e t h e r   w i t h   t h e   common  s w i t c h ,   t h e   b u z z e r   36  i s  

o p e r a t e d   f o r   a  s h o r t   p e r i o d ,   and  when  t h e   c o m p u t e r   d u l y  



r e s p o n d s   to   t h e   i n s t r u c t i o n   s i g n a l   or  t n e   r a n g e   s w i t c h ,   t n e  

i n t e r n a l   lamp  of  t h e   r a n g e   s w i t c h   t u r n s   on,   and  w h e t h e r   t h e  

r a n g e   s w i t c h   has   b e e n   a p p r o p r i a t e l y   o p e r a t e d   or  not   a n d  

a l s o   t h e   f a c t   t h a t   t h e  c o m p u t e r   has   d u l y   r e s p o n d e d   to  t h e  

s w i t c h   o p e r a t i o n   a r e   t h e r e b y   r e p o r t e d   to  t h e   d r i v e r   of  t h e  

v e h i c l e .   The  c o m p u t e r   t h e n   d e t e r m i n e s   an  o p t i m u m  

t r a n s m i s s i o n   r a t i o   of  t h e   t r a n s m i s s i o n   b a s e d   on  t h e   r a n g e  

t h u s   s e l e c t e d   and  t h e   d r i v i n g   c o n d i t i o n   of  t h e   v e h i c l e ,   a n d  

c o n t r o l s   t h e   t r a n s m i s s i o n .  

A l t h o u g h   t h e   i n v e n t i o n   has   b e e n   d e s c r i b e d   w i t h  

r e s p e c t   to   a  p r e f e r r e d   e m b o d i m e n t   t h e r e o f ,   i t   i s   a p p a r e n t  

t h a t   t h e   i n v e n t i o n   i s   no t   n e c e s s a r i l y   r e s t r i c t e d   to  t h i s  

e m b o d i m e n t   and  v a r i o u s   m o d i f i c a t i o n s   may  be  c a r r i e d   o u t  

w i t h i n   t h e   s c o p e   of  t h e   p r e s e n t   i n v e n t i o n .  

For   i n s t a n c e ,   t h e   a b o v e   d e s c r i b e d   s i m u l t a n e o u s  

o p e r a t i o n s   of  t h e   r a n g e   s w i t c h   and  t h e   common  s w i t c h   may  b e  

c a r r i e d   ou t   in  s u c h  a   m a n n e r   t h a t   t h e s e   o p e r a t i o n s   a r e  

a c c o m p l i s h e d   w i t h   no t   c o m p l e t e l y   same  t i m i n g ,   b u t   w i th   a 

s l i g h t   t i m e   d e l a y .   T h a t   i s ,   t h e   common  s w i t c h   may  b e  

f i r s t l y   o p o r a t e d ,   a n d  t h e   r a n g e   s w i t c h   may  be  t h e r e a f t e r  

o p e r a t e d   w i t h   a  s l i g h t   t i m e   d e l a y .  

F u r t h e r e m o r e ,   t h e   d i s c r i m i n a t i o n   of   o p e r a t i o n s   o f  

t h e   r a n g e   s w i t c h e s   may  be  e x e c u t e d   w i t h o u t   u t i l i z i n g   l o g i c  

g a t e s ,   bu t   may  be  c a r r i e d   ou t   e n t i r e l y   by  use   of  a 

m i c r o c o m p u t e r .  



1 .   A  t r a n s m i s s i o n   c o n t r o l   d e v i c e   f o r   v e h i c l e s   w i t h  

an  a u t o m a t i c   t r a n s m i s s i o n   c o m p r i s i n g :  

e l e c t r i c   s e l e c t o r   means   ( 1 0  -   18)  f o r   g e n e r a t i n g  

i n s t r u c t i o n   s i g n a l s   c o r r e s p o n d i n g   to   a  p l u r a l i t y   of  r a n g e  

p o s i t i o n s   of  s a i d   a u t o m a t i c   t r a n s m i s s i o n ;  

a  c o m p u t e r   (28)   c o n n e c t e d   w i t h   s a i d   e l e c t r i c  

s e l e c t o r   means   f o r   d e l i v e r i n g   r a n g e   s i g n a l s   in  r e s p o n s e   t o  

s a i d   i n s t r u c t i o n   s i g n a l s   when  a  p r e d e t e r m i n e d   c o n d i t i o n   i s  

s a t i s f i e d ;   a n d  

means   ( 5 2 ,   54)  f o r   s h i f t i n g   r a n g e s   of  s a i d  

a u t o m a t i c   t r a n s m i s s i o n   in  r e s p o n s e   t o   s a i d   r a n g e   s i g n a l s  

f rom  s a i d   c o m p u t e r .  

2.  A  d e v i c e   a c c o r d i n g   t o   c l a i m   1,  w h e r e i n   s a i d  

e l e c t r i c   s e l e c t o r   means   i n c l u d e s   a  common  s w i t c h   ( 1 8 )  a n d  

r a n g e   s w i t c h e s   ( 1 0  -   16)  f o r   s e l e c t i n g   a  r a n g e   p o s i t i o n , -  

and  s a i d   e l e c t r i c   s e l e c t o r   means   g e n e r a t e s   i n s t r u c t i o n  

s i g n a l s   in   r e s p o n s e   to   t h e   o p e r a t i o n   of  b o t h   s a i d   common 

s w i t c h   and  one  of   s a i d   r a n g e   s w i t c h e s .  

3.  A  d e v i c e   a c c o r d i n g   to   c l a i m   1,  w h e r e i n   s a i d  

c o m p u t e r   (28 )   g e n e r a t e s   a  n o t i f i c a t i o n   s i g n a l   when  s a i d  

p r e d e t e r m i n e d   c o n d i t i o n   i s   no t   s a t i s f i e d .  

4.  A  d e v i c e   a c c o r d i n g   to   c l a i m   3 ,  f u r t h e r   i n c l u d i n g  

a  b u z z e r   (36 )   f o r   n o t i f y i n g   a  d r i v e r   of  t h e   v e h i c l e   i n  

r e s p o n s e   to   s a i d   n o t i f i c a t i o n   s i g n a l .  



5.  A  d e v i c e   a c c o r d i n g   t o   c l a i m   1,  w h e r e i n   s a i d  

e l e c t r i c   s e l e c t o r   means   i n c l u d e s   i n d i c a t i o n   l a m p s ,   and  s a i d  

c o m p u t e r   e n e r g i z e s   one  of  s a i d   l amps   when  s a i d  

p r e d e t e r m i n e d   c o n d i t i o n   i s   s a t i s f i e d .  
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